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(57) ABSTRACT

The present invention relates to a device for adjusting a
height of a vehicle, which is installed between an upper end
portion of a suspension spring or the suspension spring,
which is installed to support a load of a vehicle, and a
suspension system supporting unit which is installed to
support the suspension spring, and adjusts a height of the
vehicle, the device including: a motor; a screw; a gear device
which transmits rotational force of the motor to the screw;
and a screw guide which is moved upward and downward by
rotation of the screw, in which the height of the vehicle is
adjusted in accordance with the up and down movement of
the screw guide.

10 Claims, 4 Drawing Sheets
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1
DEVICE FOR ADJUSTING HEIGHT OF
VEHICLE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority to and the benefit of
Korean Patent Application No. 10-2014-0015505 filed in the
Korean Intellectual Property Office on Feb. 11, 2014, the
entire contents of which are incorporated herein by refer-
ence.

TECHNICAL FIELD

The present invention relates to a device for adjusting a
height of a vehicle, and more particularly, to a device for
adjusting a height of a vehicle, which adjusts a height of a
vehicle using a motor and gears.

BACKGROUND ART

In general, in a suspension system, a suspension spring is
provided together with a shock absorber in order to absorb
various types of vibration or impact, which is transmitted
from a road surface when a vehicle travels, and to improve
ride quality. The suspension spring of the suspension system
may be classified into a leaf spring, a coil suspension spring,
an air suspension system, and the like, and the air suspension
system is advantageous in that a height of the vehicle may
be constantly maintained or adjusted, but because a device
for adjusting an amount of air according to a load, a device
for compressing air, and the like are additionally required,
the air suspension system is restrictively and mainly used for
a large-scale vehicle such as a bus, or a high-grade passenger
vehicle.

In particular, the high-grade vehicle uses a system for
adjusting a height of a vehicle body for the purpose of ride
quality, driving stability, and improvement in fuel efficiency.
As representative methods, there are an air suspension
system in which an air suspension spring is mounted instead
of' the existing coil suspension spring so as to adjust a height
of the vehicle body by air flowing into and out of the air
suspension spring, and an active body control (ABC) system
of Benz which adjusts a height of a surface, on which the
coil suspension spring is mounted, using hydraulic pressure.

As a technology in the related art relevant to the air
suspension system, Korean Patent Application Laid-Open
No. 10-2010-0127395 (Dec. 6, 2010) discloses “Hybrid Air
Suspension System for Easily Adjusting Height of Vehicle”.

The hybrid air suspension system for easily adjusting a
height of a vehicle is characterized in that the hybrid air
suspension system connects a vehicle body and a wheel, and
uses inflow and outflow of air so as to absorb a shock of the
vehicle body and adjust a height of a vehicle.

The ABC system requires very high costs and has a
complicated system configuration because a dedicated
hydraulic actuator, piping for hydraulic pressure, and the
like need to be considered.

The air suspension system may be more environmentally
friendly than using hydraulic pressure and may be config-
ured with a relatively simple structure because the air
suspension system uses air, but pneumatic lines need to be
connected at each corner in order to control pneumatic
pressure, and an air compressor is indispensably required in
order to control a solenoid pneumatic valve of a separate air
suspension spring and produce high-pressure air.
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Accordingly, because costs of the air suspension system
are also higher than other systems in the vehicle, the air
suspension system has been mainly used merely in a high-
grade vehicle up to now.

SUMMARY OF THE INVENTION

The present invention has been made in an effort to
provide a device for adjusting a height of a vehicle, which
adjusts a height of a vehicle using a motor and gears.

An exemplary embodiment of the present invention pro-
vides a device for adjusting a height of a vehicle, which is
installed between an upper end portion of a suspension
spring or the suspension spring, which is installed to support
a load of a vehicle, and a suspension system supporting unit
which is installed to support the suspension spring, and
adjusts a height of the vehicle, the device including: a motor;
a screw; a gear device which transmits rotational force of the
motor to the screw; and a screw guide which is moved
upward and downward by rotation of the screw, in which the
height of the vehicle is adjusted in accordance with the up
and down movement of the screw guide.

The gear device may include: a worm gear which is
installed on a shaft of the motor; and a spur gear which is
installed between the worm gear and the screw, and trans-
mits rotational force of the worm gear to the screw.

The device may further include a limit sensor which
allows an operation of the motor to be stopped when the
screw guide reaches a predetermined height.

The device may further include an encoder which is
installed on the motor.

The device may further include a vehicle height sensor
which senses a height of the vehicle, in which an operation
of the motor is controlled in accordance with a signal
transmitted from the vehicle height sensor.

The suspension system supporting unit may be a front
suspension system supporting unit which is positioned at a
front side of the vehicle.

The suspension system supporting unit may be a rear
suspension system supporting unit which is positioned at a
rear side of the vehicle.

The device for adjusting a height of a vehicle according
to the exemplary embodiment of the present invention,
which has the aforementioned configuration, uses the motor
and the gears, and as a result, a structure of the device is
simple, thereby reducing costs.

That is, unlike an air suspension system or a hydraulic
suspension system, separate devices such as a pneumatic
line and a compressor or a hydraulic line and a hydraulic
actuator are not required. Accordingly, since the number of
components is reduced, it is possible to simplify a process
and reduce weight and costs.

The foregoing summary is illustrative only and is not
intended to be in any way limiting. In addition to the
illustrative aspects, embodiments, and features described
above, further aspects, embodiments, and features will
become apparent by reference to the drawings and the
following detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a view illustrating a hybrid air suspension
system for easily adjusting a height of a vehicle in the related
art.

FIGS. 2 and 3 are views illustrating a position at which a
device for adjusting a height of a vehicle according to the
exemplary embodiment of the present invention is installed.
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FIG. 4 is a view illustrating the device for adjusting a
height of a vehicle according to the exemplary embodiment
of the present invention which is installed in Region A or B
in FIGS. 2 and 3.

It should be understood that the appended drawings are
not necessarily to scale, presenting a somewhat simplified
representation of various features illustrative of the basic
principles of the invention. The specific design features of
the present invention as disclosed herein, including, for
example, specific dimensions, orientations, locations, and
shapes will be determined in part by the particular intended
application and use environment.

In the figures, reference numbers refer to the same or
equivalent parts of the present invention throughout the
several figures of the drawing.

DETAILED DESCRIPTION

Hereinafter, exemplary embodiments of the present
invention will be described in detail with reference to the
accompanying drawings in order to clarify a method of
solving the technical problems of the present invention.
However, in the description of the present invention,
descriptions of publicly-known related technologies incor-
porated herein will be omitted when it is determined that the
descriptions of the publicly-known related technologies may
obscure the subject matter of the present invention. The
terms used in the following description are defined consid-
ering the functions of the present invention and may vary
depending on the intention or usual practice of a designer or
manufacturer. Therefore, the definitions should be made
based on the entire contents of the present specification.
Parts indicated by like reference numerals (reference num-
bers) refer to like elements throughout the specification.

Hereinafter, a device for adjusting a height of a vehicle
according to an exemplary embodiment of the present
invention will be described.

Referring to FIGS. 2 to 4, a device 1 for adjusting a height
of a vehicle according to an exemplary embodiment of the
present invention is installed between an upper end portion
of a suspension spring 2 or the suspension spring 2, which
is installed to support a load of a vehicle (not illustrated), and
suspension system supporting units 3a and 35 which are
installed to support the suspension spring 2, and the device
1 adjusts a height of the vehicle. In particular, the device 1
may adjust the height of the vehicle by adjusting the height
of the vehicle only at a point of time when it is necessary to
control the height of the vehicle, for example, a problem
with the suspension spring 2 occurs.

The device 1 for adjusting a height of a vehicle may be
installed in Region A or B, as illustrated in FIGS. 2 and 3.
That is, the device 1 for adjusting a height of a vehicle may
be installed at each of the four wheels. Accordingly, the
height of the vehicle may be adjusted at each of the wheels
of the vehicle.

The device 1 for adjusting a height of a vehicle is installed
only at a front suspension system supporting unit 3a or only
at a rear suspension system supporting unit 35, thereby
adjusting only the height of the vehicle at the front side of
the vehicle, or adjusting only the height of the vehicle at the
rear side of the vehicle.

Referring to FIG. 4, the device 1 for adjusting a height of
a vehicle may include a housing 100, a screw guide 200, a
screw 300, a gear device 400, a motor 500, and a lower
supporting unit 600.

The housing 100 may be installed at a lower end portion
of the suspension spring 2 so as to support a load that is
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applied through the suspension spring 2, or may be installed
at an upper end portion of the suspension spring so that a
load of the vehicle may be applied to the suspension spring
2.

As illustrated in FIG. 4, the housing 100 may be formed
to have an accommodating space therein, and have one open
side. The screw guide 200, the screw 300, and the gear
device 400 may be installed in the accommodating space. An
example in which the motor 500 is installed outside the
housing 100 is presented, but the present invention is not
necessarily limited thereto, and the motor 500 may of course
be installed inside the housing 100.

The screw guide 200 is installed in the accommodating
space in the housing 100, and moved upward and downward
by rotation of the screw 300. Accordingly, the housing 100
is moved upward and downward by the screw guide 200,
such that the suspension spring 2 is moved upward and
downward, thereby adjusting the height of the vehicle.

The gear device 400 transmits rotational force of the
motor 500 to the screw 300 when the motor 500 is rotated.
Accordingly, as the screw 300 is rotated, the screw guide
200 is moved upward and downward.

Here, as illustrated in FIG. 4, the gear device 400 may
include a worm gear 410, and a spur gear 420.

The worm gear 410 is installed at one side of the motor
500. The spur gear 420 is installed between the worm gear
410 and the screw 300, and transmits rotational force of the
worm gear 410 to the screw 300.

Since the worm gear 410 and the spur gear 420 are used,
the spur gear 420 is operated through the worm gear 410
when the height of the vehicle needs to be controlled.
However, even though the spur gear 420 is about to be
rotated by a change of the height of the vehicle while the
vehicle travels, the worm gear 410 may prevent the spur gear
420 from being rotated.

That is, the motor 500 does not need to be separately
driven in a state in which a control operation is not per-
formed, and the motor 500 may be operated only in a case
in which it is necessary to control the motor 500 in order to
adjust the height of the vehicle. Therefore, the necessity for
controlling a static position of the motor 500 is eliminated,
such that electric power consumption of the motor 500 may
be reduced.

In the exemplary embodiment of the present invention, an
example in which the device 1 for adjusting a height of a
vehicle uses the spur gear 420 is presented, but the present
invention is not necessarily limited thereto, and a helical
gear or the like may also be used to transmit rotational force
of the motor 500 to the screw 300. However, in a case in
which the helical gear is used, an operation of controlling a
position of the motor may be additionally required.

As illustrated in FIG. 4, the lower supporting unit 600
supports a shaft shared by the screw 300 and the spur gear
420.

In a case in which the device 1 for adjusting a height of
a vehicle is installed in Region A, suspension system sup-
porting frames 3a and 34 are installed at lower sides of the
lower supporting units 600. In a case in which the device 1
is installed in Region B, an upper end portion of the
suspension spring 2 is installed at a lower side of the lower
supporting unit 600.

Therefore, a load of the vehicle, which is transmitted to
the suspension spring 2, is supported by the suspension
spring 2 or the suspension system supporting units 3a and 36
through the device 1 for adjusting a height of a vehicle.

Meanwhile, the device 1 for adjusting a height of a
vehicle may include a control unit 700, and a vehicle height
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sensor 800. The device 1 may include a limit sensor 810 or
an encoder 820 instead of the vehicle height sensor 800.

The vehicle height sensor 800 senses the height of the
vehicle. Accordingly, the vehicle height sensor 800 transmits
a signal including information about the height of the
vehicle to the control unit 700. The control unit 700 operates
the motor 500 in accordance with the signal from the vehicle
height sensor 800, thereby adjusting the height of the
vehicle.

Here, the vehicle height sensor 800 may be installed at
each of the wheels of the vehicle. Otherwise, the vehicle
height sensor 800 may be installed may be installed only at
either a front wheel or a rear wheel.

The encoder 820 may be installed on the motor 500, and
may be substituted for the vehicle height sensor 800.

The limit sensor 810 may be substituted for the vehicle
height sensor 800.

The limit sensor 810 senses whether the screw guide 200
reaches a predetermined height. Accordingly, when the
screw guide 200 reaches the predetermined height, the limit
sensor 810 allows an operation of the motor 500 to be
stopped.

In a case in which the screw guide 200 does not reach the
predetermined height, the limit sensor 810 may transmit a
signal to the control unit 700 so that the screw guide 200
reaches the predetermined height. The control unit 700 may
control the motor 500 so as to allow the screw guide 200 to
reach the predetermined height.

As described above, the exemplary embodiments have
been described and illustrated in the drawings and the
specification. The exemplary embodiments were chosen and
described in order to explain certain principles of the inven-
tion and their practical application, to thereby enable others
skilled in the art to make and utilize various exemplary
embodiments of the present invention, as well as various
alternatives and modifications thereof. As is evident from
the foregoing description, certain aspects of the present
invention are not limited by the particular details of the
examples illustrated herein, and it is therefore contemplated
that other modifications and applications, or equivalents
thereof, will occur to those skilled in the art. Many changes,
modifications, variations and other uses and applications of
the present construction will, however, become apparent to
those skilled in the art after considering the specification and
the accompanying drawings. All such changes, modifica-
tions, variations and other uses and applications which do
not depart from the spirit and scope of the invention are
deemed to be covered by the invention which is limited only
by the claims which follow.

What is claimed is:

1. A device for adjusting a height of a vehicle, which is
disposed between a suspension spring and a suspension
system supporting unit, the suspension system supporting
unit coupled to a wheel and supporting the suspension
spring, a shock absorber being disposed apart from the
suspension spring, the device comprising:

a motor;

a gear device transmitting a rotational force of the motor,

the gear device including:
a worm gear coupled to a shaft of the motor; and
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a spur gear disposed between the worm gear and a
screw, the spur gear transmitting a rotational force of
the worm gear to the screw, the screw being coupled
to the gear device;

a screw guide moving along an axis of the screw when
the screw rotates about the axis;

a housing encompassing the screw guide, the screw,
and the spur gear; and

a lower supporting unit disposed in a lower portion of
the housing and coupled to the spur gear and the
screw by a shafft,

wherein the height of the vehicle varies with the
movement of the screw guide.

2. The device of claim 1, further comprising:

a limit sensor which stops an operation of the motor when

the screw guide reaches a predetermined height.

3. The device of claim 1, further comprising:

an encoder which is installed on the motor.

4. The device of claim 1, further comprising:

a vehicle height sensor which senses the height of the

vehicle,

wherein an operation of the motor is performed according

to a signal transmitted from the vehicle height sensor.

5. The device of claim 1, wherein the suspension system
supporting unit is a rear suspension system supporting unit
which is positioned at a rear side of the vehicle.

6. The device of claim 1, wherein the housing is attached
to the screw guide such that the housing moves along the
axis of the screw when the screw guide moves along the
axis.

7. The device of claim 1, wherein the shock absorber is
coupled to the suspension system supporting unit.

8. A device, which is disposed over a suspension spring,
for adjusting a height of a vehicle, a shock absorber being
disposed apart from the suspension spring, the device com-
prising:

a motor;

a gear device transmitting a rotational force of the motor,

the gear device including:

a worm gear coupled to a shaft of the motor; and

a spur gear disposed between the worm gear and a
screw, the spur gear transmitting a rotational force of
the worm gear to the screw, the screw being coupled
to the gear device;

a screw guide moving along an axis of the screw when
the screw rotates about the axis;

a housing encompassing the screw guide, the screw,
and the spur gear; and

a lower supporting unit disposed in a lower portion of
the housing and coupled to the spur gear and the
screw by a shafft,

wherein the height of the vehicle varies with the
movement of the screw guide.

9. The device of claim 8, wherein the housing is attached
to the screw guide such that the housing moves along the
axis of the screw when the screw guide moves along the
axis.

10. The device of claim 8, wherein the shock absorber is
coupled to a suspension system supporting unit.
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